Mutating strains of paratyphoidbacilli are mentioned several times, especially by Baerthlein who has described different forms of colonies and variants in respect to the size of the bacilli. Recently a mutating form was described by Fletcher who found that the stool of a carrier who was examined at regular intervals suddenly became almost free of the typical colonies of paratyphoidbacilli. Simultaneously he found a new form of bacillus that he had not been aware of before. This microbe formed large wet colonies on the agar and did not agglutinate in a paratyphoidserum. Fletcher considered the microbe a mutating form of paratyphoid and called it mucoid on account of its wet mucuslike consistency.
Mutating strains of paratyphoidbacilli are mentioned several times, especially by Baerthlein who has described different forms of colonies and variants in respect to the size of the bacilli. Recently a mutating form was described by Fletcher who found that the stool of a carrier who was examined at regular intervals suddenly became almost free of the typical colonies of paratyphoidbacilli. Simultaneously he found a new form of bacillus that he had not been aware of before. This microbe formed large wet colonies on the agar and did not agglutinate in a paratyphoidserum. Fletcher considered the microbe a mutating form of paratyphoid and called it mucoid on account of its wet mucuslike consistency.
With the exception of Fletcher the earlier authors on the subject of transmutation in paratyphoidbacilli do not seem to have observed many alterations as to the agglutination in mutating bacilli, and in the case of Fletcher this author does not bring forth any explanation of the lack of agglutinability. We have therefore thought it worth while to present an account of a paratyphoid strain, that we have watched while mutating and made the object of a fairly minute examination.
This strain was isolated from the urine of a man whose record of sickness is as follows:
In December, 1918 he contracted paratyphoid fever of the ordinary type. In January of the following year he had a severe attack of pyelitis of paratyphoid origin. This first attack was followed by numerous others and the patient developed a condition of chronic pyelitis with a continuous discharge of paratyphoidbacilli in The strain studied by us was isolated from the urine in September, 1919 , and has now (March, 1920) Atypical.
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After absorption during 24 hours with the three strains atypical, typical and Para. B 16, the sera showed the following titres: The tests show with certainty that the atypical strain is a real paratyphoid strain. Injected into a rabbit it has caused the production of a serum that agglutinates two quite typical paratyphoid strains: and after absorption of two sera with typical strains the titre of agglutination is lowered practically to the same degree in all these three strains. The tests show however that the new strain is much slower in its agglutinating reaction than either of the two typical strains. In all tests the former required forty-eight hours to reach its maximum of agglutination, while this is reached in about twenty-four or even in two hours by the typical ones. Consequently the atypical strain is not less agglutinable than the typical ones, but is slower in responding. This will, however, in practice amount to the same thing, because a strain that does not show an agglutination test in a given time on isolation, especially if this happens in a strain with quite atypical colonies, will be set aside as not being paratyphoid, and thus a carrier will not be discovered.
After having shown that the atypical strain is a real paratyphoid strain, we will have to answer the question, why it shows this peculiar growth. It will already be observed that there are several characters about this strain that point to a special group of microbes, namely the capsule-producing bacteria. The Bact. pneumonriae of Friedlaender, for instance, produces such large, wet colonies, and the bacilli of this group are small bacilli without any motility and also lack agglutinability. These facts rendered it necessary to examine our strain with a capsule dye. It was a fairly easy task to demonstrate great masses of mucus in slides, prepared from our cultures. The bacilli were not surrounded by small distinct capsules as is the case in pneumococci. The capsules were very thick, surrounding one, two or many bacilli in a common cover of mucus. Between the heaps of bacilli there were great masses of mucus, arranged as a homogeneous intercellular substance. This marked formation of mucus might also be demonstrated directly in the cultures, as these were quite sticky and often in agarslope cultures produced mucus that flowed down into the bottom of the tube.
At this point in our investigation we happened to come across a strain of Bact. pneumoniae in. a case of pneumonia in a guineapig. We could now compare the two strains, and we have the greatest difficulty in telling which of the strains was the paratyphoid and which the pneumonia bacillus seen on the plates. We consequently consider it proved that our atypical strain has obtained the faculty of forming capsules or rather of producig great masses of mucus. This explains very well the peculiar growth, the small bacilli, the slight motility and the slow agglutinability. The strain is of a special interest as it has been watched during its growth-in typical manner in the urogenital tract of the patient and has been seen to develop into the capsule prodtcing variety.
It looks as if our strain must be considered a true transmutation of the paratyphoid bacillus. The strain developed the new character quite suddenly and has kept it unaltered for more than I year. It thus appears to be very constant, but it would be of interest to show that it kept unaltered even if the strain was cultivated rapidly for several generations from the one directly to the next without being allowed to stand over in the laboratory between the cultures. We consequently secured a well isolated colony and spread it on agar plates. After twenty-four hours of growth a new colony was taken out, spread again and this waq done daily for three weeks. The first few cultures showed a on August 30, 2017 by guest http://jb.asm.org/ Downloaded from very few typical colonies that in turn were propagated to ascertain whether they kept their typical aspect or reverted to the atypical one. This, however, was not the case. From a typical colony only typical ones grew in the subcultures. On the other hand, when the atypical colonies had been transferred for a few times the fully developed colonies showed only the atypical aspect. At the end of three weeks we had to deal with a culture that never showed any sign of being a mixture of the two kinds of colonies, and since has always kept its character.
Thus it is shown that the atypical strain kept its new character unaltered when propagated rapidly from one artificial medium to the next. We thought it necessary to see if it would also keep this character when living under pathogenic conditions. For this experiment we used white mice, that were very susceptible to inoculations with these microbes. After intraperitoneal injections of small amounts of living bacilli the animals died in about twenty-four hours. From each mouse some blood was taken and injected into a new one without being cultivated on artificial media first. As a control of the bacilli at hand cultures were simultaneously made on litmus agar. After being injected into 8 mice the microbe still gave only atypical colonies in cultures.
As we thought it to be of some interest to find out if the virulence of the atypical strain had altered with the new character we inoculated several white mice with measured volumes of agax slope cultures of the atypical and the typical strain of the bacillus and watched the time when the mice died.
The result of this experiment was as follows: It will be noted that the typical strain kills the mice in smaller doses than the atypical strain. It must, however, be remem-bered, that the same volume of the.atypical strain cannot contain so many bacilli as the typical one, because the mucus produced by the former will take up a space that in the typical strain is filled by bacilli. It is thus obvious that the same amount of culture will contain more bacilli in the typical than in the atypical strain. We cannot therefore expect to find the same titer of virulence in the two strains, unless the virulence of the atypical strain has increased after the transmutation. This is not the case in our strain, the virulence being either the same or slightly diminished.
It has been pointed out that the new character was quite stable as well under saprophytic as under pathogenic circumstances. We are, therefore, justified in calli g the alteration of our strain a true transmutation. Why this had developed is a very interesting question which however is, we believe, not solvable. The new character might be looked upon as an effort by the bacillus to obtain a higher resistance agaist the serumbodies of the probably highly immune patient. In this connection we will point out the fact that increased formation of capsules has been seen in bacteria simultaneously with a strengthened resistance and virulence. Thus Sauerbeck talks about an immunity of the bacilli through a structural adjustment, while Gruber and Futaki have found that weakened anthrax bacilli were not capable of producing such large capsules as the full virulent strains.
In order to try whether our atypical strain might show any difference in its resistance against serum as compared with the typical strain of our patient we carried out bactericidal tests in active human serum with both strains. The test consequently shows that the capsule producing strain is not the more resistant of the two strains, rather the contrary. This result is in full accordance with our virulence test. If the resistance had been increased in the capsule forming strain it would have been natural that the virulence should have increased also, as the bacilli in the small non-lethal doses in this case would have had the opportunity of growing to a number sufficient to kill before they had been eliminated by the serum of the animal.
The importance of the observation recorded in this paper is mainly in the value it may have for epidemiological practice. it is namely obvious that transmutations of the kind related may hinder the detection of a paratyphoid carrier, as the investigator will pass over colonies of an appearance so unlike paratyphoidcolonies, and especially, if he finds that they do not agglutinate in a specific serum.
Theoretically it is of some interest that we have watched the origin of the transmutated colonies in the urine of the patient as Fletcher already has seen a similar strain arise in the stool of another patient. The two cases considered together give evidence that such transmutations may occur in the alimentary as well as in the urogenital tract of patients.
CONCLUSIONS
The urine of a patient suffering from cystopyelitis quite suddenly showed numerous colonies of an atypical bacterium, while the typical paratyphoid colonies were much reduced in number. The new microbe turned out to be a capsule producing, mucoid paratyphoid strain with the following characters:
5. The microbe showed the same resistance against norinal human serum as the typical strain. Likewise white mice were killed by nearly the same doses of the two strains.
This microbe satisfies all claims that are necessary to establish a real transmutation of bacteria.
